An extension of Bayer's and T okuhiro's ideas on NQR tem perature dependences and molecular librations to the case of polyhalogenated planar m olecules results in a method for line assignment, detection of special effects, such as dynamic phenom ena, and com putation of the absolute values of librational frequencies by using the tem perature dependence of different isotopes. This is demonstrated for the case of the title compound.
General Theory
The relationship between the angles of rotation about the inertia tensor principal axes O l and the EFG tensor principal axes 0 EI1, in a molecule is given by (9EFG = 0 i * a , a = sin )]
( 1) 
Planar M olecules
For the determination of the torsional frequencies about the three inertia tensor principal axes one needs the knowledge of the temperature dependences of at least three different NQR-lines to solve the set of linear equations resulting from Eq. (4)
A , B , C temperature coefficients . There seems to be a way to this goal by using the temperature dependences of other isotopes. It is par ticularly convenient for chlorine and bromine com pounds because of the natural abundance of two NQR isotopes in sufficient percentages in these cases. The method is based on the assumption that the inertia tensor principal axes of compounds with varying isotopes at one place are directed nearly equally in the molecular framework. The librational frequencies about the corresponding principal axes of inertia in such molecules are in the reciprocal ratio of the square roots of their moments of inertia. With this in mind, the follow ing equations are easily derived from Equations (5) : (analogous equations for y ). The point of intersection of these two relations gives the absolute values of two of the torsional fre quencies, from which the value of the third can be computed using any of the Equations ( 5 ) .
E x p erim en ta l R esu lts
The foregoing considerations were applied to the case of N-Chloro-chloroformimidoyl chloride (F i gure 2 ) , a molecule which was synthesized first in Fig. 2 . Geometry and inertia tensor of N-Chloro-chloroformimidoyl chloride. Estim ated m olecular dimensions were taken from Reference 7. e x and ey are u nit vectors of the appropriately directed cartesian coordinate system fixed at the center of gravity. Chlorine atoms were num bered arb itra rily.
1 9 6 9 4 and whose NQR-spectrum at 77 °K was published in 1973 by F itzk y 5. Figure 3 shows the results of our measurements. The temperature coef ficients at the three points of measurement were cor rected for the vibrational influences using Kushida's theory 6 and the results of the IR and Raman work 
38.3
Line A ssignm ent
From these values and the rearranged Eq. (7) the curves of Fig. 4 were drawn, assigning the line at 49 MHz with temperature coefficient C to the nitro gen-bonded chlorine because of its chemical shift. The possible two assignments for the remaining two carbon-bonded chlorine atoms, each assignment further multiplied by two because of the two dif ferent lattice positions were the starting points for the computation of the eight curves representing one side of the rearranged Eq. (7) equal by theory to C. As can be seen, only the assignment, by which the line near 37 MHz (Clb) is identified with the chlorine atom in cis-position to the N-bonded chlo rine (Cl2), represents equation (7) at 77 °K within experimental and theoretical errors. In the worst case (extreme error limits) the C curve does not reach the curves of the alternative assignment. Com paring the trends of all curves, one is forced to assume a still better equality between C and the curves of the above assignment below 77 K. This assignment seems to be the correct one by com parison with the NQR results for the molecule C13C -C (Cl) = N -Cl 5, whose C-bonded chlorine gives rise to two lines at 3 6 .92 and 3 7 .1 9 MHz. For
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steric reasons the Cl3C-group will be in tran sp osi tion to the N-bonded chlorine atom. So the C-bonded chlorine of the structural element g C = Nci causes a resonance line at approximately 37 MHz. There seems to be still a further proof of this assignment, independent of the value for C, given in the section on the method of isotopes.
The very great deviation of C from the correct curves at higher temperatures must be caused by a special effect because of the principal correctness of our theory. We believe it to be a sign of an enhanced m obility of the N-bonded chlorine atom, although a complete inversion does not take place even near the melting point. From Fig. 3 it can be seen, that the lines of the C-bonded chlorine atoms remain separated, but there is a tendency to converge if one compares the curvatures. The enhanced mo bility of the N-bonded chlorine at higher tempera tures results also from computations of the method of isotopes.
M ethod of Isotopes
For the sophisticated problem of computing the values of the principal moments and the directions of the principal axes of inertia for the method of isotopes the use of the natural isotopic composition of the chlorine atoms for the determination of the principal axes' directions and the average of the isotopic configurations of Fig. 5 for the computa tion of the moments of inertia seems the most logical choice. With these preliminaries one finds points of intersection for the two curves at 77 °K but more and more diverging curves going to higher tempera tures which seems to be a further proof for the above described dynamic phenomenon. Regarding the curves for the "false" assignment, here, too, the 
